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Time Allowed: Three hours 
INSTRUCTIONS - READ CAREFULLY 


You have 10 minutes to read this paper but do not start writing until you are told to do 
so by the supervisor. 


Write your Candidate Code Number in the box provided above. Your name 
must NOT appear anywhere in this paper. 


Answer all questions. 
The pass mark for this examination is 60 marks. 
Use a pen for written answers. Do not use pencils or red pens. 


Drawing instruments and pencils may be used when diagrams are required. Marks are 
allocated on the basis of correctness. 


Do not use correcting fluid or correcting tape. 


It is recommended that the reference source for your answers be included in the space 
provided if a question can be answered from the Act, Regulations, Standard or Code of 
Practice. However, just stating a reference only will earn no marks. 


For calculation questions all workings, including formulae, must be shown to gain full 
marks. 


Warning - You could get 0 marks for any question, or part of a question, if you show 
anything hazardous or dangerous in your answer. 


You will need to use the following documents in this examination: 
ə Electricity Act 1992 reprint dated 2010 

e Electricity (Safety) Regulations 2010 and Amendment No 1 

© AS/NZS 3000:2007 and Amendments 1, 2 and A 

® AS/NZS 3760:2010 


PLEASE HAND THIS PAPER TO THE SUPERVISOR BEFORE LEAVING THE ROOM 


(turn over) 


Question 1 


(a) The Electrical Workers Registration Board can cancel, suspend or restrict 


(b) 


the registration of a registered electrician or disqualify the electrician from 
doing prescribed electrical work if the electrician has been found guilty of a 
disciplinary offence. 

Refer to the Electricity Act 1992 and state TWO restrictions that the 
Board can impose on a registered electrician who has been found guilty of a 


disciplinary offence. 
(2 marks) 


(1) 


(2) 


A domestic installation that has been disconnected for 10 months can be 
reconnected to the supply providing the person doing the reconnection 
sights a certificate issued in accordance with AS/NZS 3019. 
Refer to the Electricity (Safety) regulations 2010 and state TWO aspects 
relating to the certificate issued in accordance with AS/NZ 3019. 

(2 marks) 


(1) 


(2) 
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Question 1 continued 


(c) When a fault occurs between a live part and an exposed conductive part 


that causes the touch voltage limits to be exceeded, a protective device 
must automatically disconnect the supply. 


Refer to AS/NZS 3000 and state the touch voltage limits that if exceeded, 
a protective device must automatically disconnect the supply. 


(2 marks) 


(d) A main switchboard with two doors is installed in the corner of a cupboard. 





Refer to AS/NZS 3000 and state the space required to be provided in 
front of the switchboard. 


(2 marks) 


(turn over) 
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Question 1 continued 
(e) Refer to AS/NZS 3000 and state TWO methods of obtaining the value of 
the current in a final subcircuit that is used to calculate the voltage drop 


in that circuit. 
(2 marks) 


(1) 


(2) 


(f) A motor can cause danger to persons if it restarts unexpectedly. 


Refer to AS/NZS 3000 and state the requirement relating to a motor that 
may cause danger if it restarts unexpectedly. 
(2 marks) 


(turn over) 
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Question 1 continued 
(g) Refer to AS/NZS 3000 and state the TWO requirements relating to the 
installation of an over temperature cut-out for an unvented water heater: 
(2 marks) 


(1) 


(2) 


(h) Refer to AS/NZS 3000 and state TWO circumstances where metallic 
(conductive) water piping associated with a building is not required to be 
equipotentially bonded. 

(2 marks) 


(1) 


(2) 
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Question 1 continued 
(i) Refer to AS/NZS 3760 and state the main reason why the resistance of the 
protective earthing conductor of a 230V, Class I electrical appliance must be 


1 or less. 
(2 marks) 


(j) State TWO circumstances where a person may not inspect prescribed 
electrical work. 
(2 marks) 


(1) 


(2) 


(turn over) 
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Question 2 
Introduction 


The figure below represents an en-suite. 


Glass screen with hinged door 


Room ceiling 2300 mm from floor Top of screen 2000 mm from floor 
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Approx scale 1:25 Use scale bars for all measurements 


In the en-suite the customer wants to install: 


A light in the ceiling in the centre of the room. 

A light above the basin mirror. 

A socket outlet for a hair dryer. 

A heated towel rail and permanent connection unit 


All equipment operates at 230V and_must be installed in the en-suite. 


Use the information in the introduction to this question to answer parts 
2(a), 2(b), 2(c) and 2(d). 


(turn over) 
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Question 2 continued 

(a) A light in the ceiling in the centre of the room. 
The switch for this light must be accessible for those entering the en suite. 
(i) On which wall should the light switch for the light in the centre of the 


room be installed? 
(Y2 mark) 


(ii) Refer to AS/NZS 3000 and state the Zone in which the switch will be 
located when installed on the wall stated in (a)(i). 
(1 mark) 


(iii) Refer to AS/NZS 3000 and state the IP rating for the switch installed in 
the Zone stated in (a)(ii) 
(Y2 mark) 


(turn over) 
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Question 2 continued 


(b) A light above the basin mirror. 


The switch for this light must be accessible for those using the basin. 


(i) 


(ii) 


(iii) 


On which wall should the light switch for the light above the basin 
mirror be installed? 
(2 mark) 


Refer to AS/NZS 3000 and state the Zone in which the switch will be 
located when installed on the wall stated in (b)(i). 
(1 mark) 


Refer to AS/NZS 3000 and state the IP rating for the switch installed in 
the Zone stated in (b)(ii) 
(Y%2 mark) 


(turn over) 
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Question 2 continued 


(c) The socket outlet for the hairdryer. 


The socket outlet for the hairdryer must be accessible for those using the 
basin. 


(i) 


(ii) 


(iii) 


(iv) 


(v) 


On which wall should the socket outlet for the hair dryer be installed? 
(2 mark) 


Refer to AS/NZS 3000 and state the Zone in which the socket outlet 
will be located when installed on the wall stated in (c) (i). 
(2 mark) 


Refer to AS/NZS 3000 and state the IP rating for the socket outlet 
installed in the Zone stated in (c)(ii) 
(Y2 mark) 


Refer to AS/NZS 3000 and state the minimum height from the floor 
the socket outlet can be installed. 
(Y2 mark) 


Refer to AS/NZS 3000 and state the electrical protection for the socket 
outlet installed in the Zone stated in (c)(ii) 
(1 mark) 


(turn over) 
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Question 2 continued 


(d) A heated towel rail and permanent connection unit. 


(i) 


(ii) 


(iii) 


(iv) 


(v) 


On which wall should the heated towel rail and permanent connection 
unit be installed? 
(2 mark) 


Refer to AS/NZS 3000 and state the Zone in which the heated towel 
rail and the permanent connection unit will be located when installed 
on the wall stated in (d)(i). 

(1 mark) 


Refer to AS/NZS 3000 and state the IP rating for the towel rail 
installed in the Zone stated in (d) (ii) 
(Y2 mark) 


Refer to AS/NZS 3000 and state the IP rating for the permanent 
connection unit installed in the Zone stated in (d)(ii) 
(Y2 mark) 


Refer to AS/NZS 3000 and state the minimum height from the floor 
the permanent connection unit can be installed. 
(Y2 mark) 


(turn over) 
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Question 3 

You have wired and completed a new domestic residence and now must carry 

out the required tests before livening. The installation includes an oven, a hob 

and a water heater 

(a) You have to carry out an insulation resistance test of the entire installation. 
(i) Refer to AS/NZS 3000 and state the reason why insulation resistance 


testing needs to be carried out on the entire installation. 
(2 marks) 


(ii) What type of test instrument would you use to carry out the insulation 
resistance testing? State the relevant test voltage. 
(2 marks) 


(turn over) 


ER 52 QUESTIONS - 29 JUNE 2013 12 


Question 3 continued 


(iii) The testing is required to be carried out on separate parts of the 
installation. Which parts of the installation would you test separately? 
(2 marks) 


(iv) Refer to AS/NZS 3000 and state the minimum or maximum permitted 
test result for each of the parts you have stated in (a)(iii) above. 
(2 marks) 


(b) Refer to AS/NZS 3000 and state the differences between a polarity test 
and a correct circuit connection test. 
(2 marks) 


(turn over) 
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Question 4 


Refer to AS/NZS 3000 and determine the maximum demand in amps of a 230 
volt domestic installation with the following loads: 


37 | lighting points 1 12 kW electric range 
6 rene, Tits | Gas water heater with controllers 
supplied from a 10A socket outlet 
| 3kW outside lighting | |15 | 10A double socket outlets 
1 6kW air conditioner 10 10A single socket outlets 
Note: All lighting is to be calculated on a points basis 


(10 marks) 


Load (A) 





(turn over) 
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Question 5 


(a) Refer to AS/NZS 3000 and state THREE selection and_tinstallation 


requirements for the earthing arrangements for an electrical installation. 
(3 marks) 


(1) 


(2) 


(3) 


(b) Refer to AS/NZS 3000 and state the minimum size and type of main 
earthing conductor that must be installed with a 25mm three-phase, three- 


core copper neutral screen mains cable. 
(1 mark) 


(turn over) 
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Question 5 continued 


(c) 


(d) 


(e) 


A 6mm? twin and earth TPS cable is to be protected by a Type C MCB. 
Refer to AS/NZS 3000 and state the maximum length of the circuit that can 
be installed that would still allow the protection to operate under fault 
conditions. 

(1 mark) 


A multi-phase electricity supply has active conductors of different sizes. 
Refer to AS/NZS 3000 and state how the minimum size of the main 
earthing conductor is determined? 

(2 marks) 


An 11kV/400V, 100kVA, three-phase, delta-star transformer has a 5% 
impedance. A line current of 5.25A flows in the primary windings when the 
transformer is fully loaded. Assume there are no internal losses. 


(i) Calculate the fault level which would be produced by the transformer. 
(1% marks) 


(ii) Calculate the prospective short circuit current that would flow if a short 
circuit of negligible impedance occurs across the transformer output 
terminals. 

(1% marks) 


(turn over) 
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Question 6 
Introduction 


The figure below represents a low voltage, single-phase supply to an electrical 
installation. The installation is live. 


Red 
phase 








Service Fuse 


Neutral 


Neutral bar 


Main switch Earth] bar 


Single-phase consumer 
Use the information in the introduction to this question to answer parts 


6(a) and 6(b). 


(a) Refer to AS/NZS 3000 and state TWO reasons why testing the polarity of 
mains cables is necessary: 
(2 marks) 


(1) 


(2) 


(turn over) 
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Question 6 continued 


(b) You have been asked to carry out a polarity test on this installation as there 
may be a mains transposition between phase and neutral. 


The equipment you have to carry out the test is: 


A voltmeter 
A trailing lead 
An earth stake 


Describe how you would carry out a polarity test on the installation using 
this equipment. In your description state: 


The connection arrangement for the equipment 
The points on the installation being tested 


The expected test result at each point if no transposition has taken 
place. 


The expected test result at each point if a transposition has taken 
place. 


(8 marks) 


(turn over) 
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Question 7 

Every electrical installation has (at least) one switchboard. 

(a) An electrical installation operates at standard low voltage. Refer to the 
Electricity (Safety) Regulations 2010 and state where in the installation the 


first MEN switchboard must be installed. 
(1 mark) 


(b) Refer to AS/NZS 3000 and state the TWO main characteristics of a short 
circuit protective device installed on a switchboard. 
(2 marks) 


(1) 


(2) 


(turn over) 
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Question 7 continued 


(c) Refer to AS/NZS 3000 and state the requirements regarding the orientation 
of circuit breakers on a switchboard. 
(2 marks) 


(d) Refer to AS/NZS 3000 and state THREE areas where locating any type of 
switchboard is totally prohibited. 
(1% marks) 


(1) 


(2) 


(3) 


(turn over) 
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Question 7 continued 
(e) Refer to AS/NZS 3000 and state: 
(i) The conductors that must be connected to the main earth bar of a 


switchboard. 
(2⁄2 marks) 


(ii) ONE requirement relating to the current rating of the MEN link or 
connection in a switchboard. 
(1 mark) 


(turn over) 
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Question 8 


Sound earthing arrangements are fundamental to the safety of an MEN system 
of supply. 


(a) Equipotential bonding. Refer to AS/NZS 3000 and answer the following: 


(i) State the primary reason why equipotential bonding is carried out in a 


low voltage electrical installation. 
(2 marks) 


(ii) State the minimum size of equipotential bonding conductor for 
conductive or metallic piping that must be installed in a low voltage 
electrical installation if the largest active conductor is 35mm‘*. 

(1 mark) 


(iii) State ONE reason why the minimum size of equipotential bonding 
conductor stated in (a)(ii) may need to be increased. 
(1 mark) 


(turn over) 
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Question 8 continued 
(iv) State the reason why a telecommunication earthing system may be 


connected in common with an electrical installation earthing system 
(1 mark) 


(b) Earthing of electrical equipment. Refer to AS/NZS 3000 and answer the 
following: 


(i) State the specific circumstances where the metallic or conductive 


sheath of a cable in a wiring system need not be earthed. 
(3 marks) 


(turn over) 


ER 52 QUESTIONS — 29 JUNE 2013 23 


Question 8 continued 


(ii) State the FOUR types of lighting points (luminaires) that do not 
require a protective earthing conductor. 
(2 marks) 


(1) 


(2) 


(3) 


(4) 


(turn over) 
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Question 9 
Introduction 


A 230V final subcircuit originating at a factory switchboard supplies two socket 
outlets. 


6 30 metres of 4mm? twin and earth TPS cable from the switchboard supplies 
the first socket outlet.. 

® 10 metres of 2.5mm? twin and earth TPS cable from the first socket outlet 

Supplies the second socket outlet. 

Each socket outlet supplies a 1 kW load. 

The TPS cable is clipped touching. 

The mV/A.m for the 4mm twin and earth TPS cable is 11.2151 

The mV/A.m for the 2.5mm twin and earth TPS cable is 18.018 

The maximum voltage drop permitted is 2.5%. 


Use the information in the introduction to this question to answer parts 
9(a) and 9(b). 


(a) Calculate maximum current in each section of the final subcircuit 
(4 marks) 


(turn over) 
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Question 9 continued 
(b) Determine by calculation whether the maximum voltage drop of the final 


subcircuit meets the voltage drop requirements. 
(6 marks) 
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